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Gravity 

L.C. Garcia de Andrade]^ 

Abstract 

An example is given of a plane topological torsion defect repre- 
senting a cosmic wall double wall in teleparallel gravity.The parallel 
planar walls undergone a repulsive gravitational force due to Cartan 
torsion. This is the first example of a non-Riemannian double cosmic 
wall. It is shown that the walls oscillate with a speed that depends 
on torsion and on the surface density of the wall. Cartan torsion acts 
also as a damping force reducing the speed of oscillation when it is 
stronger. 
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A solution of Einstein equations representing parallel planar topological 
defects |jl|] have been investigated in detail by Letelier .Although Rieman- 
nian topological defects are defined as the spacetime manifolds where the 
Riemann-Christoffel curvature tensor vanishes only off the defects, we here 
define teleparallel defects as solutions of the teleparallel condition 

^kim = (1) 

and have the same form of the metric of the Riemannian defect. In this Let- 
ter we shall consider the planar parallel cosmic walls in the context of the 
teleparallel theory of gravity as was developed by Einstein himself during the 
period in 1928 in Berlin [Q.Let us consider the double cosmic wall solution 
as i 

ds^ = - {uj'Y - {iu'f - (u'Y (2) 

where the basis 1-forms cu* (1=0,1,2,3) are given by 



^0 ^ ^-2na(h--z^)^^ 

u'^ = 2^e-2--('^'-^')(i2 

_ f,2_,2_ 



3 ^ ^-2TTa{h^-z^-t)^y 



where a is the surface matter density of the wall and h is the separation be- 
tween the walls. Here since we shall consider that the walls may move relative 
to each other this quantity will depend of the coordinates t and z.In the case 
of Letelier double Riemannian cosmic wall this amount is fixed. The torsion 
1-forms are chosen such that the connection 1-forms cj* vanish. Thus from the 
second Cartan equation of differencial exterior forms 

R\ = duj\ + oj\ A Jk (4) 

where the curvature 2-form is i?* = R]ki^^ /\uj\ we see that the teleparallel 
condition (|l|) is fulfilled. From the first Cartan equation 

T = dJ + Jk A (5) 
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yields 

TO = Anaihh, - z)e-^''''^'''-''^dz A dt 

T2 = -47ra[2hh - l]e-2^^('^'-^'-*)[[2/i/i - A dx + [hh, - z]dz A dx 
= -47r(7e-2'^'^('^'-^'-*)[[2/i/i - l]dt Ady+ [hh, - z]dz A dy 

(6) 

Let us now consider to simplify matters that torsion components Tj^ in the 
torsion 2-forms 

T = Tiicu'' A J (7) 
yields the following partial differential equations 

{hh, - 2)e-2'^^('^'-^') = = Ki 
z{hh - i)e-'^Mh^-^^) = = 

(8) 

where we have chosen the first two components above as the constants Ki 
and K2 respectively. The first two equations are 

{hh, - ^)e-2^^('^'--') = Ki (9) 

and 

z{hh - i)e-2'^<^('^'--') = K2 (10) 

The first equation yields 

h'^z' + 2K,z - ^ + m (11) 

where f{t) is in principle an arbitrary integration function of time to be 
determined later .Integration of the secont PDE yields 

= t[l + K2{1 - 2'Kaz'^)] (12) 



where we have used the approximation <<< z'^.Bj equating the equations 
( pAl) and ([T^ ) allow us to determine the function f{t) as 

fit) = t[l + K,il - 27raz')] - - 2K,z{l - ^— ) (13) 
substitution of equation ([13|) into equation ([Tl|) one yields 

= + ^2(1 - 2'Kaz')) —)]-^ (14) 

Performing the second derivatives of expression (|14|) with respect to the time 
and z-coordinates respectively yields 



d'h 1 
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5 [1 + 7^2(1- 2 W)]' (15) 



dt^ 4 

and 

r\2 7^ 

7rV0-i[i^2t-i^i^] (16) 



where 

0= [t(i + K2(i -2W) _ 



47rcr2;^ 
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an arrangement of these last two equations yields the wave equation 

d'^h 1 d'^h 



Q^2 y2 Q^2 

where 



(18) 



2 _ A + K,{l-2naz') 
~ ^ naiK2t - K,z) ^ ^ ^ 

From this expression we see that the walls oscillate under the influence of 
torsion. A particular interesing case is when torsion component Ki vanishes 

v = —[-L + il-2naz')] (20) 

physically this equation means that when time goes to infinity and z ap- 
proaches zero, or the walls approach each other the speed of oscillation is 
reduced. Besides when torsion grows the speed of oscillation also goes to zero 
and torsion produces a damping effect on the oscillation of both the walls. This 
effect certainly would produce gravitational waves and even torsion waves. 
A more detailed investigation of the reaction of the gravitation radiation on 
these teleparallel walls may appear elsewhere. Other types of torsion defects 
M, H] producing radiation can be considered in near future. 
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